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1. Introduction 
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Abstract. We present the centrality dependence of the N(Q,)/N(cf)) ratios and 4> 
V2 measured in Au+Au collisions at ^snn — 200 GeV by the STAR experiment 
| at RHIC. The results are compared to measurements of other identified particles and 

iy ^ ■ recombination model expectations in order to gain insight into the partonic collectivity 

, and possible thermalization of the produced medium. 

o 
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The phenomenon of large baryon/meson ratios of ~ 1, e.g. for p/n and A/Kg, has been 
observed at intermediate px (2-5 GeV/c) in Au+Au collisions at RHIC [H |2] and is 
known as the so-called "baryon anomaly". It has also been observed that these ratios 
increase with increasing centrality. The observation of these large ratios prompted 
the description of particle production at intermediate px at RHIC by various quark 
recombination models [31 HI EJ E] which have been successful in qualitatively describing 
the pt dependence of the ratios. Measurements of the centrality dependence of the 
multistrange N(Q)/N((p) (sss/ss) ratios can help to provide further insight into particle 
production mechanisms at intermediate px at RHIC. 

The 0-meson (ss) is an ideal probe of the properties of the medium produced in 
nucleus-nucleus collisions at RHIC; with its assumed small interaction cross-section with 
non-strange hadrons [7] and its relatively long lifetime of 41 fm/c, which means it mostly 
decays outside the fireball, it can provide a clean signal, undisturbed by subsequent 
hadronic interactions, from the early stage of the system's evolution. The 0-meson can 
also be used to differentiate between mass-type and particle-type effects since it is a 
meson, but is comparable in mass to the proton and A baryon. 

Elliptic flow (v 2) is an observable which provides information from the early stages 
of the collision. At RHIC, the ^(pr) of identified hadrons at low px (< 2 GeV/c) has 
been found to follow a mass ordering consistent with expectations from hydrodynamic 
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models. At intermediate px (2 < Pt < 5 GeV/c), identified particle v 2 (pt) has been 
observed to scale with quark number [8]. This is also consistent with the idea of particle 
production through quark coalescence and may shed light on the deconfinement of the 
medium produced in the early stages of relativistic nucleus-nucleus collisions at RHIC. 
In addition, the multi-strange baryons, 5 and fl, have v 2 values comparable to that 
of the lighter particles which may be evidence for partonic collectivity of the produced 
medium [9]. Measurements of the centrality dependence of the relatively heavy 0-meson 
can help to differentiate between particle-type and mass effects in v 2 (pt) and provide 
further insight into the collectivity of the medium. 

2. Experiment and Analysis 

In these proceedings we present data from Au+Au collisions at ^/snn = 200 GeV 
measured by the STAR experiment at RHIC. Approximately 13.5 million minimum bias 
events and 19 million central-triggered events were analyzed to produce the presented 
particle ratios and v 2 results. The 0-mesons were reconstructed via their decay to 
two oppositely charged kaons identified by their dE/dx energy loss in the STAR Time 
Projection Chamber (TPC). The invariant mass distribution was constructed using all 
combinations of oppositely charged kaons per event and the uncorrelated background 
was estimated using event-mixing [10J. The resulting mass peak was then fitted with 
a Breit-Wigner function (to describe the signal) plus a straight line (to describe the 
residual background). The v 2 (pt) results were obtained using the v 2 vs. mass method 
following [TT]. The systematic errors in the v 2 include the difference in the results 
obtained using two different methods and from extracting the raw yields using different 
fitting criteria. 

3. Results 

In the left panel of figure [D we present the centrality dependence of the N(fl)/N(<j)) 
ratios vs. pt- The fl spectra used to obtain the ratios were taken from [12J for the 
central ratio and p2] for the 20-40% and 40-60% centrality ratios. The systematic 
and statistical errors in the ratios are dominated by the errors in the fl spectra. Also 
shown in figure [1] are recombination model calculations for central collisions, where it is 
expected that the dominant contribution to fl and <j) production is from coalescence of 
thermal s-quarks (TT contribution, dashed line) [H]. For all centralities, at low p?, the 
ratios increase monotonically while the "turn-over" points seem to shift towards higher 
Pt with increasing centrality. This may imply larger thermal s-quark contributions to 
multistrange hadron production in more central Au+Au collisions at RHIC |14j . The 
model describes the central data well up to pt ~ 4 GeV/c after which it overpredicts the 
ratio. The p? range 0-4 GeV/c covers more than 95% of the total yields for the and fl 
and within the framework of the model [Hj, the majority of the multistrange hadrons 
are formed through the coalescence of thermal s-quarks in central Au+Au collisions at 
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Figure 1. Left panel: Centrality dependence of the N(fi)/N(<f)) ratios vs. px- 
Recombination model expectations from [14) for central collisions are shown by the 
dashed (thermal-thermal contribution) and solid lines (sum of all contributions). 
Right panel: Central baryon/meson ratios for A/Kg (triangles), p/ir (squares), and 
N(il)/N((f>) (circles) compared to recombination model expectations by Hwa et al. 



The right panel of figure [I] compares the central N(Q)/N((p) ratio to that for p/n + 
and A/ Kg and includes recombination model expectations from Hwa et al. [TJJ [TB*] . 
For all cases as a function of pt, the particle ratios increase, have a turning point at 
intermediate pt and then decrease. Also noticeable is a possible shift towards higher pt 
in the turning points of the ratios as a function of increasing strangeness content of the 
particles. This may imply different production mechanisms for strangeness compared to 
the lighter u and d flavours. For all the particle ratios, the recombination model expects 
the turning points at higher p? values than observed in the data. 

In the left panel of figure [2} we present the centrality dependence of the <fi V2{pr)- 
The V2{pr) values increase with decreasing centrality i.e. with increasing eccentricity 
of the initial overlap region of the colliding nuclei. This observation is consistent with 
measurements of other hadrons |16j . 

The right panel of figure [2] compares the 0- meson minimum bias (0-80%) V2(pr) to 
that of A and K s from [Hj. The dashed and dash-dotted lines indicate parameterizations 
based on quark number (NQ) scaling for mesons and baryons respectively [I?] . For 
Pt < 2 GeV/c, a mass scaling consistent with hydrodynamic expectations is observed 
for the 0, however higher precision data are needed to allow a final conclusion to be 
drawn. At intermediate pt (2-5 GeV/c), the <fi V2{pr) is consistent with that of K s . This 
particle type dependence, i.e. baryon/meson dependence of the elliptic flow may imply 
that the system created in Au+Au collisions at RHIC is in a state of deconfinement 
before hadronization. 
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Figure 2. Left panel: Centrality dependence of cj) V2(pr)- Right panel: Minimum 
bias <j) V2(pt) (full circles) compared to A (open circles) and K s (squares) and quark 
number (NQ) scaling parameterizations (lines). 



4. Summary 

We have presented the centrality dependence of the N(Q)/N((p) ratios and 0-meson 
v 2 (pt) measured by the STAR experiment in Au+Au collisions at a/sJv^v = 200 GeV. 
The (p spectra in central collisions can be described by thermal-type distributions and a 
recombination model based on coalesence of thermal s-quarks [Hj describes the central 
N(Q)/N(<f>) ratio up to pr ~ 4 GeV/c, a range which covers 95% of the yields of these 
particles. In addition, the ^(pt) of the <p is consistent with other mesons which implies 
partonic collectivity of the system in the early stage of Au+Au collisions at RHIC. 
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